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(54) PRODUCTION OF VAPOR-GROWN CARBON RBER 

(57)Abstract: 

PURPOSE: To enhance productivity and facilitate 
control of reaction, by forming carbon fibers under 
specific conditions using fine transition metal 
particles produced from an evaporated gas of a 
transition metal compound by thermal decomposition 
of the gas. 

CONSTITUTION: A hydrocarbon source and 
(organic) transition metal compound from vaporizers 
25 and 26 are joined in a gathering tube 27 and, 
together with hydrogen gas. are passed through an 
introduction pipe 28 and fed to a reactor 30. A heat 
flux from a heating part 36 of the reactor 30 is 
efficiently transmitted to the interior of the reactor 
by radiation heat transfer between mutual ceramic 
particles 33, which are fluidized by shearing force 
from gas streams. The produced vapor grown carbon 
fibers are then disintegrated. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s 
decision of rejection] 

[Date of requesting appeal against examiner s 



http://www1 9.ipdLinpit.goJp/PA1 /result/detail/main/wAAAMiai8HDA401 2600... 2007/1 0/1 6 



Searching PAJ 2/2 ^—iy 



decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipcll.inpit.goJp/PA1 /result/detail/main/wAAAMial8HDA401 2600... 2007/1 0/1 6 



® ^ll4#fF^^^ CA) ^1-260019 

®lnt.Cl/ ^SaiB^ ffPiMS^ ¥Blcl¥(1989)10^17B 

D 01 F 9/12 A-6791-4L 

// C 30 B 29/62 ^^^^^^^^m^ m^mo^ 4 (^7^) 

®m m Bg63-88113 

©as 0 BS63(1988)4B12B 



8^ « « 



[tit ffc ^ « »] 



-95- 



♦a/A37: h^'^ >ORlfettt^l^oii tic, «ti 
S pjj ic *f It s ifl » ife W >tt jffili ^ o CD ft :6- rc 

5fi - 2257 1. ^J53HS57- M7622) <t . ms^^miz 

I& ^ 0 ^ I* , S V' 14 ;&< ^> <C ^ 0 -» T $ 
« « J6 T ia V ^ W O » ic »K S ir 5 O ;5r< ^ it * 

tti^liC iticj:*). 3:P»V>- Kffiox/TLiXcoflSi 

/i-DT*5^> -K^tS-'O J|?^±<D«r/i 4- X^;&<^^^2!:■ 
i ^ n -So 



}5n3¥l-2600i9 <2) 

n;t2rftT;b S;&<. Xmik<!:l>^rfiTI4£iT 

je^W'^f s :: i ti*i^?r-<c J: -,T 

^^lSkt^<^^iSL&t)<'Xfe.^ n;d<^T* s. 950- 

S;?Zfc«<!5«dnTl^S (f$MflH59 - 223299) . 

i^3ftffl«to;aRS?it;^^^rl^tt-rsc: £U2bs. 

[ KSI IS jSi « 16 © ^ a ] 
* « M * W ± 85 O @ DC| a fit f S ^ «> a S 

«l^ife«l4?«-Mijai LTfiEffl-rsiwISRLT. ili 



^*3tiflL. ♦§jWGM^Wi*iir* i ^ 4? in 

»a & ft ^ til HI «:> s! id 07 ^ u ^ ^ • 
« « ic « » & * s I Mi a « * ;y ;^ ^ L r 

^-|fen^iCi^v^x. 1^ 5R ffl ift bI S ^ O S 15 2& 



GO ¥1-260019 (3) 

5SfS«r^i;'v.7^ojb^4^0{$ffl«> JRi^iST'^IS 
T*>5. T^U7=t K. T ^l/ n - ^P^tOS^^^ Str 

KiB^P.3lc^^L/::-fcr-7 x ^ 9 3t ti T- ^ i5 » 5r ^i- 

7 ;5/x*> J:tf^f2}i^lb*«;V^<Dain*ifiJ«"C 
S . ^ . at 4x 5, 53 Wr ic J; ^, -r <c -tr 5 

SSI&;&^&0»Mi^Jl9{$:^lc J: $c ift rt: ^ ;M ^ 



-97- 



^ t^^ C> to ±m\tf£ < . ^fi5c«5li<OSS^^ 
ft^a-C 100-0. OlM^ -fc Off* L< 1110- 

f S 4fc J: 0 . 950- 1300-C i: o -p MlBjSfi 
ia « « « -r w « •» {«M ic it « U T li c A^j 

ntt^dnxi'^ (K. Echlso. S. Haseeava and 
H. Tasehlro. Int. J. Heat Mass Transfer. 
Vol.15. PP. 2595-2B10 <1972)li;0>) o h> iz ^ 

^ ^ ICC 0^)^09 ;y;^jK>^jO<.i;;^^/j;^. 
fSK^^nm^^ tlfz(Ot». »flniC. 18. 19^IC 

^tdn-rft{^928icdilir ^. »cti:o?ft/h3^& 

-f: n & 5$: ^ > -tf > ^ CO » a U « JW * -If T « t>t t 

J;*)ltfi» »tEdf Slft2 2SC J: D ;y>c^t* n 
Ta^SJ27ic^«lf 4. ife6U27<c^»a, >yx 

$ns2 73Cht>07K*/r:^i<!: h A'&zz^etx s 



?Jra¥l-2G00i9 (4) 
fiEffl ^ n5^aco^g2<^^c«c-D«.^T. bib. 

^ 2 H Iw ^ o 

n, iziiTyxo-ifvKT* 0^ * n't'nTKifcpy 3^. 

H :/ 1/ - >y X 6 L TKiCg ic -r 

x*«o * ^»i::»tto®|4. ttiXr u^;7-'9-'to 

3jcMc©|i^, ^AWSK i»tt«32. 2D^S536. M 
»B1S355IIC J: ??»ri£*nri»&o 3314*7 5 V 5^ 

>y xiU*> i^,iO|gR:f3 ic J: »3 aift L. 



-r * C i * "So 130 li o - 5^ y ^ 

131 . J!X1^SI136 . 2^^«^;i@9i«tt^-^;t^ 
3S 9113ft , 139 ^ o-^ y >f V a ^ > h 182 
?>«|J5£Sfn-Cl^ So 1S3 14* 5 5 ^ 5^ Xti^t?* 

^ ft s 5 0 J c :ts V « Tii a « n ^ 21^ A $a IS ft 1% « ai 

* 0. *2EJBtB^Sai»m ( S E M) tc J: SIfilSie 

{It Ift « 1-3) 
^iftiHS 1-3 IC^-r«S«wi>i^Ts -t 7 5 ^ ^ 

xt4^^3te*«i*n=* RiDa*^«k^oiBa«-io5o 



?JBa¥l-2600i9(5) 

^ -Sl^iz J: *) >:/:3^54i:^>tt$n, »ftij«S52. 
MiS^S EC 539 (C ^ T 29cX@S6Cw i^- & n £ « 

» 1 - 3] 
--K-^u^rv^n. a 1 ici5^-r«fi^fi^7:s:ics30ic 

spi^SI 500x*<DA5-f htt^^^i4t/ro Sift**? 



(S^ Jft W 4 - 5 ] 



^!Ba¥l-280019 (6) 



^ 4j ^ IK ir -r ^- ?3 « 05 liSI ^ ^ 2 iz 

Oht^-e^i)^ itSIU^^Saam (SEM) IZJ: 
-r. t2 *5 .5: CFiS $ colli -3 ^ci^:J — ttoirsi^ (, 







wo 


0.21 


0.75 


66.5 




1 


o 


o 




O 
1 






c=> 

CD 


CD 




CO 




1 


CM 


C3 


T 


o 

T 




r-l 


O 
r— 




CO 


CO 
CO 


O 
ro 


I 


CO 




T 


T 




CO 




C3 


CO 

r— 


ITS 

CD 
CO 


CO 


CO 


o 

CO 




cs 


<=> 




CP 


ITD 


O 






CO 
LO 


o 


CD 


o 


o 

CO 




CD 




m 


CO 


<x> 


CD 


o 






C3 
C3 




a 

\ 


M 


m 

m 
«t 

1 1 


sr 

B 

\ 

V 


IS 


*^ 

iS 

mi 


a 
n 

-nj 
G 


d 


*<— > 
CI 

a- 


•Hi 
I* 

IT 
a- 







4 


5 


^ ?Jt la^ fitt a CP /iin) 


50 


70 


3Sgffc7KSJcta ( - ) 


0, 07 


0.1 


z,etitmtiis:m& < - ) 


0.25 


0.35 


> -tf > ( ^ /gin) 


22.4 


31.3 


12 JK (%} 


G3 


58 




500 


500 


¥ 1^ r«1 (sec) 


1 .55 


} . ] 1 


^ a ( ;^ ) 


0.6 


O.B 


^ *^ $ (/i) 


]5D 


130 



(O iib mi 



4. gftfl^ 

10. l2-:^::t*'>'< 

13, J4, 15-£E:^.«K2 

U. 17. 18. l9-flifi*t 

21. 22... 2 23, 24...;£ia* >r 

25. 26."^-ft« 20. 27-Jfet^^ 

2B-«A^ 30- DttiJjII;7j:aiSC*35 

36-)jD#HfiB 40-./^ip^ 
SO-^JIl^ar 51— 7 .f - 

52-i*a5sa 



132 " o - ^ *) ^ 'J 9 -i > h 
133— -b^ z y ^ y^U^ 



?SBa¥l-2G0019 (7) 



« s A ^m± # ffl 





